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Abstract of the contribution: This document discusses the need to optimize GUTI reallocation, especially for mobile terminated communications with fast release requirements. 
1. Motivation
1.1	Inefficiency of GUTI reallocation
For 5GS, GUTI reallocation is required whenever the UE initiates service request procedure due to receiving a paging message. 
The only procedure available for GUTI reallocation today when the UE initiates service request due to a response to paging is UE Configuration Update procedure for access and mobility management related parameters as defined in TS 23.502 clause 4.2.4.2. 
This means that at every NW initiated service request procedure there are 4 NAS messages required before the connection can be released (service request, service accept, DL NAS transport message for UE configuration of new5 5G-GUTI, UL NAS transport message with 5G-GUTI ack), which requires 2 roundtrips between 5GC and NG-RAN.
This is particularly inefficient for the scenarios described in the following subsections but may also be other cases that are not covered by the present paper so a generic optimisation mechanism is required.
1.2	NAS “Busy Indication” (Rel-17 MUSIM)
In Rel-17, Service request procedure with Reject Paging Indication is included as part MUSIM. This is used by a MUSIM UE that is busy e.g. receiving data service(s) with the other USIM. 
For this scenario, it is very important that the network that is receiving the reject paging indication from the MUSIM UE releases the UE as fast as possible to not affect the service being received via the other USIM. 
However, before releasing the UE connection the AMF needs to perform UE configuration update to provide a new 5G-GUTI. And once the AMF receives the acknowledgement, the AMF can initiate N2 release procedure.
Since the UE initiates this procedure from CM-IDLE, this requires:
· RRC connection establishment procedure (5 OTA RRC messages) with service request in msg 5.
· One roundtrip from NG-RAN to 5GC for N2 initial setup procedure with NAS service request/accept.
· One UE-RAN-AMF roundtrip for AMF to send NAS transport carrying UE configuration with new 5G-GUTI, and UE to reply with ack.
· One last N2 message for AMF for N2 release
· RRC release procedure

	Observation 1: GUTI reallocation as currently defined makes Rel-17 busy indication procedure extremely inefficient, as it requires several RRC messages and 2 RAN to 5GC roundtrips to release the UE connection, for a UE that is actually busy and would like to be released as fast as possible.



 1.3	Mobile terminated small data for UEs requiring power savings (Rel-16 5G-CIoT, and potentially Rel-17 RedCap with Rel-18 NR small data optimizations)
Another important use case where GUTI reallocation requirement is very detrimental to the feature is MT small data for UEs requiring power savings. 
More specifically, UE power saving and/or small data optimizations have been defined for:
· Rel-16 5G-CIoT: 
-	For 5G-CIoT, power saving is one of the key components, and eDRX and MIMO were introduced for UEs to be able to move to deep sleep. It is important to allow the UE to move to this deep sleep state as soon as data or signalling interaction is complete. For small data case, MO EDT was introduced. However, MT EDT was not possible precisely because the fact that GUTI reallocation is required made it inefficient regardless. This is a big inefficiency of 5G C-IoT for MT small data. 
-	Rel-17 RedCap + Rel-18 NR small data optimizations:
-	Rel-17 RedCap also introduces power saving (eDRX) as an important scenario. It will also be important for RedCap UEs to go to power saving state as soon as data or signalling is complete. 
-	Moreover, NR small data optimizations from idle mode are considered by RAN WGs for Rel-18 (originally part of Rel-17 NR small data optimizations discussion, it was agreed in RAN plenary to prioritize small data optimization in RRC Inactive in Rel-17, but it is expected NR small data optimization from RRC idle will be part of Rel-18 RAN scope). 
-	This scenario will suffer from the same issues as 5G CIoT for MT small data in Rel-18, due to GUTI reallocation requirements. 
To be more precise, for all the scenarios, if only one DL data packet needs to be sent, hen the following steps occur when the UE receives the paging message
-	RRC connection establishment is completed, UE in RRC connected. (4 messages)
-	UE responds with service request message (1 message) 
-	AMF sends DL NAS transport with data (1 message)
-	AMF also sends UE Configuration Update for GUTI reallocation (1 message)
-	UE responds to UE Configuration Update response (1 message)
-	AMF releases N2 connection / RAN releases RRC connection (1 message)
-	The procedure requires 9 over-the-air messages and 2 roundtrips to 5GC to send only one DL data packet
	Observation 2: GUTI reallocation as currently defined is a big hurdle to make mobile terminated small data efficient for UEs requiring power savings. 



1.3 Conclusions
	Conclusion 1: In any 5GS feature where it is important to release the connection of the UE as fast as possible after paging, GUTI reallocation is the cause of large inefficiency. 

	Conclusion 2: It is important to define a generic optimization for the 5G system to perform 5G-GUTI reallocation in a more efficient manner.



2. Proposal

	Proposal 1: It is proposed to create a Rel-18 work item to support efficient 5G-GUTI reallocation. Authors of the present document are open to discuss whether this objective should be merged with other potential SID of rel.18 e.g. for RedCap or become “mini-WID” for TEI18



Annex A: Possible solution(s)
One possible solution is to enhance service request procedure to allow for 5G GUTI reallocation within the service request procedure. 
If the UE sends service request as response to paging, the AMF allocates a new 5G-GUTI and transmits along with NAS data PDU within the NAS Service Accept message. 
Option 1:
· No response required from UE. 
· The network can initiate N2 release immediately after sending service accept.
· The AMF considers both the new 5G-GUTI and the old 5G-GUTI valid until any subsequent UE NAS signalling using the new 5G-GUTI, in which case the AMF considers the old 5G-GUTI invalid.   
· If the RAN node cannot deliver the NAS PDU containing service accept message with new 5G-GUTI, the RAN node shall send N2 NAS Non Delivery Indication message to AMF. And AMF maintains only the old 5G-GUTI.
Option 2:
-	Enhance service request procedure with a service complete message from the UE to acknowledge new 5G-GUTI if GUTI reallocation occurs.

Option 2 has the drawback that even though one NAS message is saved, the fact that the UE needs to provide an acknowledgement requires a round trip to 5GC that Option 1 avoids. 
Since Option 1 is more efficient, it is preferred to proceed with Option 1, CRs for this options are provided for information in S2-2106442 (TS 23.501) and S2-2106444 (TS 23.502). 
3GPP
SA WG2 TD

